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ABSTRACT 

The use of computers in the classroom has been touted 
as an important innovation in education. This article features some 
recently developed software for use in teaching psychology and 
different approaches to classroom computer use. Uses of software 
packages for psychological research designs are included as are 
applications and limitations of computerized teaching tools. 
Advantages and disadvantages of word processing and statistics 
packages are described, and applications and recommendations for 
software use are presented. Two software programs which were 
specifically designed for instruction are reviewed. Psychworld, 
written for an introductory psychology class, is a fourteen set 
package involving a combination of graphics and text. Basic 
Elect rophysiology is a home grown program for advanced students, 
consisting of a series of programs aimed at teaching the student how 
nerve action potential occurs. Basic Elect rophysiology is to be used 
on an individual basis, whereas some Psychworld modules could be used 
for large audiences. Since many people are developing excellent 
software but not marketing it, a Clearinghouse for Teaching/Learning 
Activities in Psychology has been established at the University of 
Southern Indiana (Evansville) to encourage the use of 
computer-oriented teaching aids. Using software for teaching and 
learning processes requires the instructor to assess student needs 
and software quality. Increasingly student needs and wants can be met 
by appropriate hardware and software. Figures from Basic 
Elect rophysiology, a listing of areas of psychology software 
developed for personal use, and an appendix which list programs 
written as teaching tools are included. (APG) 
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Abstract 

The use of computers in the claesroon has been touted as an important 
innovation in education. This article illustrates some recently developed 
software for use in teaching psychology as well as different approaches to 
computer use in the classroom. 
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Computers as Teaching Tools: 
Some examples and guidelines 
Bernard C. Beins 
Ithaca College 

Computer s have been around for a couple of decades now; personal or 
departsental sicrocosputera started arriving about one decade ago. There 
is an increasing acquisition and use of the microcomputers and the result 
has been a steadily increasing supply of software and a concomitant 
demand along with it. This paper will present some specific approaches 
to using the computer as a teaching tool and some illustrations of how 
sophisticated computer use by non-professional programmers has developed. 

This discussion is going to focus on two points: the perceptions of 
psychologists and of students as to what kinds of things students need in 
the educational process, and the actual use of microcomputers in the 
teaching process in helping to achieve our goals. 

As Norman (1984) noted, there are various levels of computer 
literacy. They involve (a) understanding general principles of 
computation, (b) knowing how to use computers, <c) knowing how to 
program, and (d) understanding the science of computation. As teachers 
and users of computers, many of us will ultimately be at the third stage, 
if we are not already. We will be in decent shape, at least for now, at 
the second stage. However, we should not expect that the majority of our 
students are really into the first stage. In the present discussion, I 
will provide some suggestions that I hope will help us relieve our 
students of the timidity that they often show toward computing machines. 
After all, **computers are tools, and should be treated as such; they are 
neither monsters nor savants, simply tools, in the same category as the 
printing press^ the automobile^ and the telephone. And like these 
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examples, they have the power to transform our lives** <Norman, 1984, p. 
225). 

WHAT DO STUDENTS MEED AMD WHAT DO THEY WAMTt 

A brief review of recent publications indicates some comeon themes 
that reveal what we, as teachers, think that we need to provide for our 
psychology majors. These general areas include <1) oral end written 
skills <Boice, 1982; Costin, 19S2; Xlugh, 1983), <2) skills oriented 
toward research applications and data interpretation <Costin, 1962; von 
Swenson, 1982), <3) study msnagement skills <Grabe, Petros & Mann, 1984), 
<4) on-line bibliographic search abilities end other computer-use skills 
(Collyer, 1984; Mekosky, 1985) and <5) that vague terrain known as 
marketable skills. The first three of these themes mentioned probably 
fall into the marketability category, although it seems that students are 
not aware of it. In fact, there seems to have been remarkably little 
published concerning specifically what constitutes marketability. An 
additional area of use for our students would be 5) professionally 
oriented skills < Swenson, 1982; Lupo & Ware, 1984), although these are 
more likely to be important at the post-bachelor's level. 

Once it has been established what we think our students need, ^e 
should find out what they want. Given our perspectives as educators, it 
is not surprising that there is less publisheld material in this realm. 
Most students would claim a need for 1 ) those ^marketable skills", as 
well as 2) self-help skills <von Swenson, 1982; Petti john, 1985). 
Finally, there is always the need to impart to our students substantial 
content from the courses we teach. 

One question we need to ask concerning microcomputers is whether 
they can help us meet the needs of our students. It is clear that there 
are some domains in which computers will not be especially effective in 
any direct sense. One such area is that of oral skills. To dste, I have 
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sesn no claims that thera is any softw&ra that will enhance oral 
cossunicationa. As we all know, aarketera of software are generous in 
their own estimation of their products; if none of them is willing to say 
that their products will help oral communication, then I would be willing 
to believe that there isn^t anything out there. 

Further, it has been suggested (Lancaster, 1985) that educational 
software must meet the 3-B criterion: boring, banal and bug-ridden. Any 
of these criteria alone is sufficient to bring student learning and 
enthuaiasm to a screeching halt, especially if the students are 
intimidated by our computing machines. Mos;. of us have probably had 
direct evidence with such software, whether we have written the programs 
ourselves or whether we acquired them through aoftwere vendors. 

Fortunately, however, for a number of applications, there is reason 
to believe that useful software is available. I will present some of the 
specific instances of software that are helpful, as well as some general 
categories. 

SPECIFIC APPROACHES TQ U SIMG COMPUTERS AS TEACHIMG TOOLS 

One of the myths that seems to have sprung up about students and 
computers is that the students have a high degree of sophistication and 
comfort with them. As Beins snd Porter (1985) suggested there are still 
large numbers of students who are intimidated by computers and who have 
few ideas as to what these machines can do. There seems to be a riai^ 
trend, however, to incorporate these computers into a diversity of 
learning activities in psychology. We try to get our students to use our 
Apple systems for data collection and analysis, and then for word 
processing as they write research reports. 

The first question here involves the areas of psychology that might 
benefit from computer use in teaching. The most obvious examples are 
areas like statistics, where drill and practice can be done for as long 
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am the student is willing to sit at the keyboard. There are also various 
test diskettes, provided by publishers of textbooks, which could be used 
aa preliminary or practice tests; these diskettes can also be used for 
actual test use. The next area that has benefited from computer 
avsilsbility is lesrning and cognition, where the stimuli can be 
presented and the responses to those items can be recorded. This is, 
perhaps, the most obvious content area in which computers are used. 

Outside of these areas, there is still a potential for other 
applications, although the software is just beginning to appear. A 
partial liating of programs already available is given in Table 1. This 
listing by no mesns exhausts the extant software. Any presentation of 
non-commercial software is necessarily limited because the programs are 
developed by psychologists for their own use, and, consequently, not many 
people know about these applications. This ignorance of the good 
softwsre that has been developed may be remedied by the Clearninghouse 
for Teaching/Learning Activities in Psychology that has been initiated by 
Joe Palladino at the University of Southern Indiana. The Clearinghouse 
is intended to provide teachers of psychology access to activities and 
demonstrations for classroom use; these learning aids will include, but 
not be limited to, computer applications. The programs listed in Table 1 
are quite well done; I suspect that there are many times this smount of 
software that lurks unused across the country, just waiting to be tapped. 
It needs to be pointed out that the individuals doing this are not 
professional programmers, but rather very creative psychologists. As s 
result, the final products are accurate portrayals of the various areas 
of psychology. 



Insert Table 1 About Here 
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CoMDutTizsd packaoM for arch dSBion 

It la hard to dataralna whathar atudenta ara laarnlng vary much about 
raaaarch daalgn baaad on tha coaputar packagaa davelopad coaaarclally for 
axparlaantal paychology. Thara ar^ a lot of packagaa for rapllcatlona of tha 
claaalca In paychology; you can alao find alaulatlona. In tha rapllcatlona, 
atudtmta uaually act aa aubjacta and hava llttla aay in tha conatructlon of 
tha axparlaant, although CONDUIT haa aarkatad aoaa flaxlbla aoftwara. Tha 
advantagaa to thaaa ra-craatlona of tha racant claaalca In paychology Includa 
tha fact that atudanta can gat tha faal for what tha axparlaantal 
partldpanta actually axparlanca, and thay can gat wlda axpoaura to varlad 
typaa of raaaarch, avan If thay don't craata tha atudlaa thaaaalvaa. Thara 
ara alao a nuabar of alaulatlona avallabla. Thaaa Includa larga, aalnfraaa 
packagaa Ilka FIRM (Florida Intaractlva Raaaarch Moduloa) aa wall aa thoaa 
avallabla for alcrocoaputara. Raactiona to tha alaulatlona ara of tan polar: 
aoaa paopla think that thay ara qulta uaaful In axpoalng tha atudanta to a 
wlda ranga of potantlal raaaarch daalgna; othara, lika ayaalf , find thaa 
fairly Halting In that thay don't raally captura tha natura of craatlng an 
axparlaant, not that thay ara nacaaaarily Intandad to. 

Othar typaa of prograaa ara Intaractlva In a dlffarant way. Ona aarlaa 
of prograaa that I wrota (antltlad **Exparlaantal Paychology** and cltad In 
Appandlx A) aov^a tha atudant froa paaalva uaa of tha coaputar, aaraly 
following dlractlcna, to dacldlng tha nuabar and natura of atlaull for 
praaantatlon, antarlng thaa and aavlng thaa to dlak, and finally, running 
aubjacta. Tha advantaga of thla approach la that atudanta ara aakad to do 
vary alapla thlnga Initially; whan thay dlacovar that coaputar uaa aay 
Involva aaraly following Inatructlona, aoaa faar and ayatary dlaappaar; than, 
aftar a gradual buildup, thay can taka a aora actlva rola In ualng tha 
coaputar. Part of ay phlloaophy la to allalnata tha trapldatlon that 
coaputara avoka froa aany atudanta. 
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0ns novsl approach to cosputsr uss in a clsvsr way psrslts one to 
sisulats not ths rssults of an sxpsrlssnt, but what ths rsssarchsrs had to do 
to obtain thslr data. It was wrlttsn by Charles Gollysr of ths Univsrsity of 
Rhods Island and is notsd in Appsndix A. It sisulatss ths Hubsl and Wisssl 
singls csll rscording from a cat's visual cortsx. Ths ussr has to shins a 
**light** (a gsosstrical shaps) on a cat's **rstins** (ths video monitor) and 
then observe the increass or dscrsase in cell firing ss a function of ths 
position of ths light on ths rstina (controlled through joysticks) and ths 
shaps of ths probs. Ths prssussd firing Isvsl appears as tsxt on the bottos 
of the scrsen and changes as ths ussr changes the location or shape of the 
probe. This progras recreates the painstaking work of Hubsl and Wissel in 
determining the shsps and location of rscsptivs fislds associated with a 
particular cortical neuron. This program is wrlttsn vsry simply but 
sffectively. It cspturss ths nature of the researchers' work and still 
allows ths user to have to puzzle through the process of trying to infer the 
location and orientation of inhibitory and excitatory retinal regions. 

As mors tsachers acquirs psrsonal or dspsrtmental computerSf vsrisd 
individual approachss such as thoss msntionsd hsrs will be sppesring. Of 
courss, ths studsnts will bs ths primsry bsnsf icisriss. With luck snd 
perssverance, we might be able to overcome the problem recognized by Atnip 
<19dS), nasely that for one of the classss ha tsachss involving 
**computsr-assisted instruction, modsllng and simulations. Thers was no 
assignmsnt to accompany thsss discussions as appropriats softwars was not 
immsdistsly svsilabls"* <p. 171-172). 
Statistics Programs as Tsachlna Tools 

Thsre is a largs number of ussful and sasy to uss packagss availabls 
now. In fsct, thsrs is rsally no nssd to put up with a bad statistics 
packags any mors. Likswiss, thsrs is rsally no need to spsnd a lot of monsy 
if your statistics nseds includs fairly routins tssts. For sxampls, Jossph 
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Stalnaatz of Ohio Unlvaralty has a vary good packaga for Appla coaputara; tha 
packaga la fraa for tha coat of tha dlak. It haa aoat atatlatlcal taata that 
atudantu ara llkaly to ancountar In a atatlatlca or axparlaantal paychology 
couraa. Tha Inatructlona ara claar and tha prograaa ara apaady. Bacauaa tha 
coat la ao low that ona naad not worry that atudanta alght daaaga tha dlak. 

At a allghtly hlghar prlca, Huaan Syataaa Dynaalca offara aoaa packagaa 
for ilOO to «300, with IBM packagaa balng at tha hlghar and of tha prlca 
acala. It la copy protactad and tha purchaaar racalvaa a alngla archival 
copy. With that In alnd, ona alght haaltata to lat atudanta uaa It without 
auparvlalon; raplacaaant coplaa ara avallabla, but you would hava to wait for 
DSD to aand It to you. In addition. It la aoaawhat laaa uaar frlandly (and 
oftan alowar) than tha Stalnaatz packaga. Nonathalaaa, It la a powarful 
packaga and haa a graphlca coaponant. 

Ona word of warning naada to ba Intar^actad hara: Statlatlca packagaa 
In tha public doaaln ara avallabla. Soaatlaaa thay ara halpful, aoaatlaaa 
thay hava aarloua problaaa. For axaapla, wa hava ona auch prograa that 
ragularly producaa corralatlon coafflclanta In axcaaa of 1.00. 
tinfortunataly, atudanta ualng thaaa packagaa aay not raallza that auch valuaa 
ara apurloua. With potantlal problaaa Ilka tha lapoaalbla corralatlon 
coafflclant, ona auat conaldar whan It la approprlata to uaa cannad 
atatlatlca packagaa with atudanta. 

Advantaqaa. Ona notabla banaflt la that aoat of thaaa prograaa ara 
coaputatlonally accurata. Anothar la that thay raaova tha tadlua of 
calculatlona by hand or by calculator. Ualng tha Stalnaatz prograa, ona can 
do a two-way rapaatad aaaauraa ANOVA laaa than 10 aln. Anothar hlddan 
advantaga la that atudanta can ba Introducad to **blggar and battar** 
atatlatlcci If thay don't hava to go through tha calculatlona try hand. For 
axaapla, I hava Introducad ay atudanta to tha analyala of covazlanca; thay 
can uaa thla option froa tha prograaa and, avan though thay don't know tha 
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calculations that ara baing parforaad by tha coaputar, thay can laarn how to 
intarprat tha raaulta. 

Diaadvantaqaa, Tha othar alda of tha coin la that bafora tha atudanta 
can uaa thaaa packagaa, thay auat davalop a good faal for tha kinda of 
atatiatica that ara availabla, whan thay ara appropriata and how to intarprat 
thaa. If thay don't know tha aaauaptiona undar lying tha uaa of tha 
atatiatica, thay could wall ba atyaiad whan thay attaapt to do tha 
appropriata taat. Thia problaa ia aada aora likaly bacauaa aoat of tha 
atatiatica packagaa ara not aaant to ba uaad aa taachlng tools, but aa 
rasaarch toola for tha profaaaional. Atnip (1965) haa pravioualy raviawad 
aoaa aapacta of tha problaa aasociatad with tha uaa of atatiatical packagaa 
in ganaral. Aa with any tool, howavar, the taak of tha inatructor ia to 
dacidtt whan atudanta ara ready to uaa tha coaputer for data analysis and then 
to anticipate tha kinda of problaaa thay ara likely to encounter. Knowing 
the poaaibla pitfalla can only coaa with uaa of the prograaa. 
Word Procaaainq Prooraaa aa Teaching Tools 

Tha prograaa available for creating text vary aa such aa tha atatiatica 
prograaa in teraa of availability and eaae of uae. Aa with atatiatica, there 
ia no need to uae a cuabaraoae word proceaaor, eapecially when atudanta are 
going to ba involved. Theae prograaa auffer froa the aaae kinda of 
diaadvantagea aa the atatiatica packagaa do: they were not designed to be 
uaed for teaching, they were deaignad for profaaaional uae. Aa a reault, 
atudanta can find thaaaelvea loat aaid a welter of powerful capabilities in 
the prograa, but unable to uae thea very effectively. The result is that the 
coaputer winda up aa only a very expenaive typewriter. Thia concern has 
aotivatad ae to introduce atudanta to word proceaaing only after they are 
expoaed to the different uaea for coaputera, auch aa data collection and 
atatiatical analyaia. At thia pointj. I hope that atudanta are aware of 
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diffsrssit cosputsr potsntlals and rsallzs that, with some effort, word 
procssslng programs can bs very hslpful. 

Advantaoss, Ths blggsst advantage of word processors Is that you can 
tell students to revise their papers to include new material or to reorc^anize 
their ideas. If the text is saved to disk, they can approach this task 
without the usual dread of retyping the entire paper. The other advantages 
include the cut-and-paste abilities for reorganizing ideas, global search and 
replace capabilities and other tasks that are ma^or events on a standard 
typewriter. 

Disadvantages. In addition to the possibility of creating a very 
expensive, poorly utilized typewriter, one drawback to using word processing 
programs is that the students may tie up the system for a long time. For 
small departments with few machines, this possitility can constrain faculty 
willingness to share their microcomputers with students. This probli^m needs 
to be settled with each department on an individual basis. In the Psychology 
Department at Thomas More College, for example, word processing is restricted 
to advanced students doing independent research <the other students are not 
instructed on how to use it and they don't approach the computer's word 
processing capacities); quite consistently, the advanced students create 
several drafts before handing in the final version. In fact, even the 
average student often will do this spontaneously. These students also tend 
to use the word processing program for any papers they are doing. I would 
like to reinforce the idea that even ''normal'' students find the computer 
handy for their papers once they learn how to use the program. These 
machines are not simply tools for the brightest people; they are a generally 

i 

versatile tool. 

Another consideration involves the use of programs ancillary to the word 
processors, like spelling checkers. The dilemma concerns the qucistion of 
what we are trying to teach our students. One could argue that utility 
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KfM i lllM ■9ollli»f oHofl l iO f o would ollow otudonU to portlot In tholr 
iMklllty U ipoll. 9f ofinioo lioro lo to lot tho otudonU uoo tho aldo. 
Alt«ff oil. If opollmt Moro thot loportoot, tho otudooU would bo oliowod to 
oo|or 10 It. I profor to opond oy tloo with tho logle of tholr prooontotlono 
ffOtlMr thoo tho olaplo ooeMoloo. X thlok thot in tho lon« run« tho OMpoouro 
to 00 ftooy hlado of ooo pyt i r uoo oo roooonoblo will ooho our otudonto ooro 
oopkioUoootod ood ooro ooofldoot lo tholr abllltloo. 



TlMto 10 o oyrlod of profrooo ovolloblo for toochlns otudonto ceneopU 
lovolvod 10 pofoholofy. tooo ooftworo involvoo oooputor-ooolotod 
iMtniotloOf idilaBi X will not dloeuoo horo. X tond to ovoid ouch progroao 
hoooooo 0000 of tho oorlp osooploo ooro only drill ond proctlco toehnlquoo 
thot oooo to hovo booo h or r ouo d froo tho protrooood looroin9 otylo in voguo o 
oooplo of doeodoo ofoi X oluoyo fouod ouch opproochoo todlouo ond not holpful 
to 00. Tho oouor ooo put o r aoo l otod Inotruetlon hoo cooo o long woy* but I 
oUll ohy oooy froo It. Port of oy rooctloo lo oloo boood on tho foci thot 
to oot hovo OMofh Blcroo to ollow otudooto to oehodulo 
looo with tho ooop Mt o ro without II0IU09 oy own occooo to thoo. 
I will ptM OO t two diiforoot hlndo of progrooo thot woro dovolopod to 
io ceotoot orooo. Ono involvoo o ooonorclolly proporod 
for lot r oduc t o ry lovol otudootoi tho othor lo non-cooaorclol ond lo 
for odvooood o t odoo U ood doo Ho o d for indlvlduol uoo. 

Qm iooevotlvo oot of profrooo lo tho now wdltlon of 
pohliohod by aefirow-llll. "Oporont OoodlUonlng** ond "Sloop ft 
!**» oro two of tho fourtooo In tho podiogo. Both of thooo Involvo o 
ooobiootioo of frophleo ood tost thot oro qulto clovor. 

Xa "Oporoot Oooditionia«,** tho uoor ohopoo poddng b^vlor In o plgoon 
tkot hepo ■ f OMOd lo o littlo opo r o o t ehoobor. Tho uoor con ooloct nonuol 
toloforooooot» Pi2» oootiOMOoo rolnforcooont or oxtlnetlon; hlghor FR 
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ochoduloo can bo iaplooontod manually. Abovo tho pocking pigoon ia a 
otandard cuaulatlvo graph of pocka and rolnforcoaonta. Thia prograi allowa 
tho atudont to too how ahaping occura without aithor tha aaoll of an animal 
colony or tho long conditioning timoa roquirod with novicoa. 

In "^Sloop ft Droama,** tho uaor ia takon to Nathaniol Kloitman'a 
laboratory at tho Univoraity of Chicago for a night of obaorvation of aloop 
atagaa and droam roporta. Thoro ia a graphic aloopor with continuoua 
rocording of BEC^ BOG and EMG, along with a proaontation of tho aloopor'a 
currant aloop ataga, plua a digital clock ahowing tho timo of night. Tho 
fiarticular aloop ataga can, aa an option, bo oliminatad ao tho uaar can infor 
tho particular ataga of aloop. Tha aolo nogativa aapoct that I notod waa 
tl:tat RSM aloop is prooontod in tho oloctrophyaiological racordinga aa Staga 
1, which ia aocurata with raapoct to tho EEC roading, but which could ba 
mialoading to a atudant uaor. Thaao two Pavehworld programa ara intaraating 
and would probably draw a favorabla roaponaa in an introductory paychology 
claaa, which ia tha intondod audianca. 

BaaAc EloetrophvaAoloov . Boyond auch commorcial praparationa, thoro ia 
a growing numbor of ^homo grown^ programa that ara uaaful. Ono vary 
compolling aorioa of programa haa baon dona by Jamaa Randall at tho School of 
Modicino at Indiana Univaraity. Ha haa conatructod a aarioa of clavor 
programa aimod at taaching tha atudant how norvo action potontiala occur. It 
io a fairly aophiaticatod packaga, but advancad atudanta ahould bonofit from 
it. Figuroa 1 and 2, from a program callod ^'Saltatory Conduction/' dopicta 
tha changa in mombrana potontial along tha axon during nauronal firing. The 
uaor can apocify tha naural fibor'a diamator, apacing batwoon nodea of 
Ranvior, and nodal throahold; thoro ara dofault valuaa to got a ^^atandard"" 
picturo. Tha floxibility in aotting paramatora in uaaful in helping the 
atudont to find out exactly why the nerve action potential ia non-decremental 
and aelf •propagating. The uaor can alao be induced to make predictiona about 
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tha fata of tha narva action potantlal If tha paraaatara ara altarad. Tha 
graphlca hara ara vary claar and tha af facta ara coapalllng. Tha aat of 
prograaa In Randall 'a padcaga ara all wall dona and could ba uaaful In 
claaaaa Ilka phyaiological paychology and aanaory procaaaaa. Unlika tha 
PavchWorld prograaa, thay ara hlghar laval and probably would not ba uaaful 
In a claaa lika introductory paychology. Thay ara intandad to ba uaad on an 
individual baaia, wharaaa aoaa of tha PavchWorld aodulaa could ba uaad for a 
larga audianca. 



Inaart Figuraa 1 and 2 About Hara 



WRITING YOUR OWM SOFTWARE 

Po vou want to writa vour own aoftwara? My own anawer to thia ia a 
dafinitiva "^yaa.*" Othara, lika Portar (Baina 6 Portar, 1965) hava auggaatad 
that thara ara battar ways to apand your tiaa. Aa ha pointad out, in ordar 
to craata uaabla prograaa, ona auat davota 300 to 500 hours laarning to do 
it. Evan at that point, though, thara ara atill many thinga that sight ba 
difficult to isplasant. For axaspla, tha cosputing of rasponsa tisaa ia 
aosathing that any cosputar should ba abla to do very accurately. 
Unfortunately, if there ia no built-in clock, getting the relevant data can 
be difficult. Fortunately, there are good prograssers who have had the ease 
probles and attespted to aolve it in one way or another <e.g., Deni, 1986; 
Price, 1979; . Moat of ua will probably write our progress in BASIC, aisply 
becauee it ie widely ueed by others and it ia a fairly sisple language to 
learn <althouf|h the latter point sight be debated by eose who have not had 
such succsss with it) . Fortunately, sany aolutions to probless appear in 
BASIC, ao they are often acceeslble even to non-experts. 

Zi you do attespt to write your own progress, you should heed one 
particular bit of advice fros those who have done it already: you will need 
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to know what you want your program to do before you start writing It, or else 
It can get out of hand aa you Include one addition after another. Pretty 
aoon, any changes you need to sake are Isposslble because they affect other 
parts of the program and you can't find out which ones or where they are. In 
the end, you wind up with what has been called, not so affectionately, 
^'spaghetti programming.^^ Another element that can drive you to distraction 
Is formatting the output either to monitor or to printer. This activity can 
take hours of your time. It Is Ironic that you can write the code for a 
program In a relatively short time In many cases, but trying to format It so 
that It looks attractive Is very time consuming. One of the biggest hurdles 
facing nonprofessional programs Involves the use of graphics. They are very 
hard to generate on some machines; even with utility programs designed for 
creation of graphics, the learning phase Is tedious and difficult. 

With the large number of problems facing you, you might wonder why you 
should bother at all. One reason Is that you can customize your programs to 
you own specific needs, something that nobody else can probably do. Another 
advantage of knowing how to program Is that you might be able to modify 
others' programs, unless of course they create their own spaghetti. One 
example of well-planned programming Is Charles Collyer's Hubel & Wlesel 
program. I wanted to be able to look at the retinal field and then return to 
the mapping process. Because his program was written with such economy and 
planning, I was able to make the change without too much difficult. My 
knowing how to do some programming was very helpful. <I should point out 
that Col Iyer's work was remarkably clear and easy to work with; he deserves 
more credit for my success here than I do.) Further, a journal like 
Behavioral Research Methods. Instruments and Computers can provide helpful 
hints and Interesting programs. As you write your own programs. It would be 
wise to remember Chapanls's (1964) remark that 'Uf computers are hard to use. 
If they are uncomfortable to use, or If they seem to make us work In ways 
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that ara aanlal or aubaarvlant. It la bacauaa aoaa of ua made thaa that way 
for othara of ua to uaa. So what aaaaa to ba a coaputar problaa la really a 
people problea'' <p. 217). 

Flnallyf when It coaea to writing your own prograaa, you ahould reaeaber 
that no prograa will ever be coaplete. No aatter how extenalve you have aade 
It, there will alwaya be the teaptatlon to add one aore 
aubr outlne . COWCLUSIOWS 

There la a lot of aoftware out there for a large variety of 
appllcatlona. I aa getting the lapreaalon that It la getting better becauae 
people have experienced what they don'^t like and are trying to avoid 
Incorporating thoae thlnga Into their own aoftware. The coaaerclal packagea 
like thoae froa CONDUIT are Invariably going to be well done technically and 
virtually bug-free, even If they are not alwaya exactly the way you would 
like thea to be. Beyond that, however, there are aany people developing 
aoftware on an Individual baala; they are not aarketlng their aoftware, even 
though the quality If extreaely high. We can hope that groupa like the 
Clearlnghouae for Teaching/Learning Actlvltlea In Paychology, being organized 
by Joe Palladlno of the Unlveralty of Southern Indiana, will be able to 
apread the word about theae coaputer*-orlented teaching aide (aa well aa about 
other klnda of actlvltlea). You can alao create your own aoftware, which haa 
Ita own advantagea and llaltatlona. It la fun to write your own, but It does 
take tlae and planning, two precloua coaaodltlea. 

The declalon to uae apeclflc aoftware In the claaarooa or for various 
teaching and learning proceaaea la one that required the Instructor to aaaesa 
the needa of the atudent aa well aa the quality of the aoftware. It la 
Increaalngly true, though, that aany of the different needa and wanta of 
atudenta can be aet very nicely by the appropriate aelectlon of hardware and 
aoftware. There la reaaon for auch optlalaa for ualng coaputera In teaching 
paychology. 
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Figura Captiona 



Fig. 1. Depiction of aaltatory conduction ahowing electrical potential down 
the axon during the nerve action potential. <Fro» ^^Baaic Electrophyeiology'' 
by Jaaea Randall. Copyright 1964 by Jaaea E. Randall, Blooaington, IN 
47405. Reprinted by peraiaaion.) 

Fig. 2. Saltatory conduction ahowing electrical potential down the axon 
during an aborted nerve action potential. Thia example illuatratea what 
would happen if nodal apacing, axon diameter or potential at threahold are 
not optimal. (From ''Baaic Electrophyaiology'' by Jamea Randall. Copyright 
1964 by Jamea E. Randall, Bloomington, IN 47405. Reprinted by permiaaion.) 
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Table 1. Partial Hating of araaa of psychology for which software has been 
developed by Individuals for their own use. (Titles are aerely descriptive; 
aore Inforsatlon appears In Appendix A.) 



Available Software 



1. Social Psychology 

2. Perception 

3. Educational Psychology 

4. Cognition 

5. Personality 

6. Learning 



Conformity; Social Cognition 
Unknown Process Analysis 
Phi Motion; Lira Generation 
Russian Mnemonics 
Word Categorization 
Analysis of Self 
Se 1 f A ssesssen t 
Memory for Word Pairs 
Word Frequency 
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1* Thia paper la Laaed on an invited preaentation aade at the Second 
Annual M -America Conference for Teachera of Paychology, October 
18-19, 1965. Evanaville, IN. 



2. Requeata for reprinta ahould be aent to Bernard €• Beina^ 
Departaent of Paychology, Ithaca College, Itaacaf New York 14650. 
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APPENDIX A: Briof description of eoae of the prograne written oe teaching 
tools. (Soiie of these packages are available only for Apple systems although 
related programs are also available on IBM computers in many cases.) 



Author 



System 



Programs 
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B. C. Beins Apple 
Thomas More College 

C. E. Collyer Apple 
Univ. Rhode Island 



McGraw-Hill 

J. Mueller 
Univ. Missouri 



Appli 

IBM 

Appli 



J. W. Porter Apple 
Thomas More College 

J.E. Randall Apple 
Indiana Univ. IBM 



S.A. Schwartz Appl^ 
Nibble magazine 



J. Steinmetz 



Apple 



Experimental Package (Perception/Psychophysics; 
Verbal Learning; Cognition; Educational 
Psychology) 

Experimental Package (Perception/Peychophhsics; 
Hypothesis Testing; Hubel and Wiesel 
simulation) 

PsychWorld (Set of 14 programs at introductory 

level for first level psychology classes) 
Social Cognition/Cognitive Psychology (Judgment 

of personality; memory tasks; speeded 

response tasks) 
Correlation; Conformity (Performs correlation 

and graphic display; Asch-type conformity 

task with a ratio scale task) 
Basic Electrophysiology (Series of programs 

dealing with the nerve action potential, 

ion flow, membrane potentials, saltatory 

conduction) 
Pearson Product-Moment Correlation (Allows 

computation of correlations among several 

with ratio scale response) 
Statistics (Fairly complete set of common 

statistlcsl tests; self-documenting in 

genersl) 
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